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ABSTRACT

Conaernsove radio channd overloading prompted the Providence Fire
Depatment to obtin additiond radio channds to supplement the existing single channd.
The problem prompting this research was that the dispatch ofice was notgaffed to
monitor the use of additiond channds. Asaresult, concernswere raised aboutthe safety
of opeationd personnd if the additiond channds were not monitored by dspatclers.

The purpog of this research was to develop aplan to implement the additiond
channds. The evaluaive research method was used. The research questionswere:

1. Is the existing single radio channd used by the Providence Fire
Depatment acequate gven the wlume d radio traffic that tre g/stemis
expecedto handle?

2. Are there doaumented cases of firefighters being killed or injured where
the fact tha radio channds were too buy with other traffi c was found b
be a contributing factor?

3. Are there doaumented cases of firefighters being killed or injured where
the lack of monitoring of the radio chamnd by dispatch pesonnd was
found D bea cortributing facta?

4. Do mog fire departments tha use multiple radio channds have
dispatcrers nonitor all chamnes beng used?

5. What procedures do fire dgpartments that use unnonitored fireground
channds use 0 that critical messages are propely trangmitted, receved,
acknowledged and actedupon?

The literature review found naiondly acceped reommendatonsfor fire
communication systens ard idertified cagsof canmunicationsrelated frefi ghter
casudties. Two surveys were condiwcted oneof fire officersin Providence to doawment
the extent of ovealoading probkems, and the other of variousfire departments to obain
information regarding overloading probdems and multichannd opeations

The results showed that the snge-channd system in Providence was dangeroudy
overloaded. Documentedca®sof firefighter casidties asociated wth boh radio
chame overloading ard lack ofmonitoring by dispatclrers were idertified n other
depatments. Mog fire departments surveyed required dispatchersto nonitor fireground
chames. Of the departments that dd not have dispatclers nonitor fireground dannds,
avariety of gepswere taken to mnimize therisk to opeationd personnd.

Recommendaionsincluded implementing a multichannd radio g/stem in
Providence;ersuringthat al tactcal chames bedispatcher nonitored wherever in use;
providing training for dispatchers ard line personnd; protectve equipment
modifications developmert of aportalde radio speciically for firefighters; updding
NFPA sandadsto address communicationsrelated sfety issues ard adlitiond research
into the firefi ghter sfety agects of radio canmunications
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INTRODUCTION

Between 1989 ad 1995theProvidence Fire Department respondeal to ove
36,000 ncidents annudly. All radio communications wthin the Department took plce
over a sngle radio cramd. Thisincluded the dspatchng of alarms the relay of
pertinent respons related nformation fromdispatchers to responding appaatus incident
scere canmunications betveencomparnes and dispatclers, unit to unt communications
on the scene, and routne radio traffic (JR. Rchardson, pesond communication, Cotobe
30, 1995).

In respon® to concernsthat the angle radio channd was beng ovewhemed, the
Department obtained four aditiond radio channds for use as firegroundtactical
channds. These channds were obtained with the intention of dleviating radio
congestion and improving opeationd efficiency (JR. Richardson, pesond
communication, Cctobe 30, 1995).

The problem prompting this research was tha the dispatch ofice,known as the
Bureau of Qperationd Contol (BOC), was saffed for opeationsbased upon he use of
thedngle, primary radio channd. Not enoudh pasonnd were assigned to ensuretha a
digpatcrer would always beavailade specficaly to nonitor the uise d even one
additiond firegroundtactical chamd.

As areault, the Chief of Department, the Department Safety Officer, and the
firefighters union expressed concerns about the safety of opeating pesonnd if the
firegroundtactical chames were not monitored. The® cacenscerteredupon he fact
that emergency messages from firefightersin distress may be missed if theradio channd
being used was notmonitored by dispatch pesonnd (J.R. Rchardson, pesond
communication, Cctobe 30, 1995).

The purpog of this research was to develop aplan for implementing the use of
the firegroundtactical chames by the Rovidence Fire Department. The evaluative
research method was used. The following research questionswere posd:

1. Is the existing single radio channd used by the Providence Fire
Depatment acequate gven the wlume d radio traffic that tre gystemis
expecedto handle?

2. Are there doaumented cases of firefighters being killed or njured where
thefact tha radio channds were too buy with other traffi c was found b
be a contributing factor?

3. Are there doaumented cases of firefighters being killed or njured where

the lack of monitoring of the radio chame by dispatch pesonnd was
found © bea cortributing facta?
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4, Do nog fire departments that use multiple radio channds have
dispatclers nonitor all fireground danndsthat are beng used?

5. What proedures do fire dgpartments that use unnonitored fireground
tacticalchamels ug  that ciitical messages (paticulaly "Mayday"
messages or buiding evacuation ordes) are propgerly trangmitted,
receved, aknowledged and acted upon?

BACKG ROUND AND SIGNIFICANCE
Providence Fire Department

The City of Providence is the capital of Rhodelsland, mveringan area of
approxmately 20.5 gjuae miles. Theresident popubtion of Rovidence has droppel
from a pog-World War 11 high of 250,000n 1950, 6 goproximately 160,000m 1990
(Polk & Conpany, 1993). Theresult was a large nunmber of vacan buildings, a high
nunber of vacan building fires, ard a ceclining tax bae (Conky & Campbdl, 1985).
Neverthdess, the average daly work-day popuktion in Providence for 1995 vas
egimatedat over 260,000 (A Quinterno, peésond communication, Februay 7, 1996).

In 1995, he Providence Fire Department opaated 15engne companies, 8 ladde
companies, 5 advanced life-supportrescue companies (ambulances) and 3 on-duy chief
officers. The authorized drength of the Department was 539 unformed members.
Operationd peasonnd were assigned to afour-platoon rdating schedule. Minimum shift
staffing was 98 members per shift.

The Providence Fire Department is a divison within the City of Providence
Depatment of Public Safety. The Fire Chief reports to the Commissione of Public
Safety, who in turn reports directly to the mayor. The Commissionea of Public Safety
oversees the opeaationsof the Providence Fire Department, Providence Police
Department, Providence Department of Conmmunications ard the Frovidence Emergency
Management Agency.

Providence Department of Communic ations

In 1970, he Fire Alarm Division of the Providence Fire Department was
reorganzedarnd a rew City department, called the Department of Conmunications was
created to frve as a separate divison within the Providence Department of Public Safety
(J.R. Rchardson, pesond communication, November 28, 1995). The Department of
Communicationsasumed responsbility for dl radio and telecommunications wthin City
government, including police canmunicationsard tektype, fire alam ard fire
communications public worksradio, water d@artment radio, teephoneservice, and dl
City computer networks
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Within the Department of Communications the BOC was responsible for
recevingfire ard energency medical relatedtelephonecalls and fire (box) darms,
dispatchng apparatus, maintaning communications wth apparatus ergaged at the <ere
of emergencies, providing supportto ongene units, and handling routine radio traffic
from units on the air. BOC's nommal gaffing was onefire lieutenant (supavisor) and two
civilian dispatclers.

BOC dispatcled aparatus smultareoudy ove a "Voc-Alarm” syssemard over
the primary radio channd. The Voc-Alarm system was a hard-wired system conrectedto
spealers ard akrting devicesin each fie gation. Communications ove the Voc-Alarm
were oneway, fromBOC to the gations

All radio canmunications on tle pimary radio chamd, whethrerroutine or
emergency, were monitored ard cantrolled by BOC. BOC dispatclers ®rved to nmaintan
control of the radio neéwork, prioritize messages, and rday information fromoneunit to
another, enauring tha an acknowledgment was receved.

During emergency scene opaations the supportprovided by BOC went beyond
monitoring and @ntrolling the radio channd. Upon rejuest of an Inddent Conmande
(IC), BOC dispatchers nade energency notifications building evacuation orde's, and
even conduded emergency roll-calls to accountfor the location ard safety of opaationd
personnd.

Radio C ommunic ations

Communications hae always payeda citical role in the eficient management of
fireground opeations(Spahn, 1989). From the traditiond fire chief's "trumpet,” to
moden high-tech raio systens, the canmunication of indructionsard the flow of
information up ad down the chain of command has been essential to effective fireground
opeaations(New Jersey Bureau of FHre Safety, 1988).

Prior to the use of radiosin thefire service, many chief officers bdieved tha the
only place tley cauld effectively control fireground opeationswas insgde the buiding
with pesonné attackngthe fire, or at kas within shouing distance of them (A.F.
Bertonani, persond communication, Anuay 12, 1996).Undea such asystem,
freelancing on the fireground was not only tolerated, it was ingitutiondly encouraged
and rewarded. Because of the dfficulty in canmunicatingard the fact thet the chief
could notbeewerywhereat mee, freslancingwas acceped asa recesary evl (A.F.
Bertonani, pesond communication, Anuay 12, 1996).

Electronic radio communications frst erteredthe fire service n the 1940sby way
of appaatus-based two-way mobile radios (Soahn, 1989). While the addition of radiosin
apparatus geatly improved the ability of opeating forces to communicate wth the
dispatchcerter, fireground opeationsremained virtudly undhanged, and were ill based
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in large measure upon aiceto-face communications hand sgnals, ard a bt of gues
work (A.F. Bertonani, pesond communication, &nuay 12, 1996).

In the 1960sand 1970stechnologca advances made portable radiosfeasible for
use in thefire service (Spahn, 1989). Portable radios offered to dramatically increase the
flow of information from the company level to the command level. This, in turn,
lessened the need for the chief to bejud behind the nozleman. The chief could remain
outsde thefire buiding, and rdy upon @mpany officers to rday pertinent information.
Fireground opeationd actvitiescould be coordnatedeffectively from aremote location
to an extent never before posible.

Thewidespread use of portable radiosincreased the nunber of radioson the
typical fire scene, and led to adramatic increase in theamountof radio communications
taking place. The ncrea®d ug d radio arwavesled tothe reedfor additiond radio
frequendes (JR. Rchadson, pesond communication, November 28, 1995).

In Providence, the first portable radios appeared in 1969, ad were assigned to
chief officers (J.R. Rchardson, peésond communication, November 28, 1995).1n 1974,
portable radios were issued to rescue companies, followed shortly thereafter by engne
and ladde companiesin 1975.

Theissuance of portable radiosin Providence resulted in an explogve increase in
the volume of radio traffic (JR. Rchardson, pesond communication, November 28,
1995). At the same time, there was a dramatic increase in the fire department's overall
reliance upon raio communications (AF. Bertondni, persond communication, Anuay
12, 1996).

By 1980, ommunication probéms pronpted the Providence Fire Department and
the Providence Department of Communicationsto change the grimary radio chame from
asgmplex to adupkx system (JR. Rchardson, pesond communication, November 28,
1995). The principal reason for tis change was to improvethe recepion of radio traffic
from poriable radiosin certain areas of the City. Hand-hdd porible radioswere
congderably less powerful than the mobile radiosingalled n aparatus, ard thustheir
signd did notcarry asfar as the mobile radios The dupkx system facilitatedthe wse o
two recever Stesindead ofjug one thereby sgnificartly improving the ability of BOC
and oher units to receive messages from portable radios

In 1994, oncernsover communicationsfrom portable radios pronpted the
Depatment of Conmunicationsto increa® the rumber of receiver stesin the Gty from
two to 9x (JR. Richardson, pesond communication, November 28, 1995).The
additiond recever dteswere interded to ersure that dispatcters at BOC would be alde to
hear a portble radio tranamisson made from any pat of the City.

The widespread use of portable radiosby the fire service hasimproved the

opeaationd efficiency of fire dgpartments while at the same time improving the safety
and accourtability of firefighters (A.F. Bertonani, persond communication, Banuay 12,
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1996). However, notso aurprisingly, dong with the increased rdiance upon ralio
communications h& came an ncrea®d nunber of Stuationswhere a lveskdown in
fireground @mmunications ha beenmplicated i firefighter deatk ard injuries

This paper was prepared to atisfy the aplied reseach reguirements asociated
with the Exectiive Planning course a the Nationd Fire Academy (NFA). Thisresearch
relatesto the amalysis unit of the Executive Planning course by obgining, summarizing
and aralyzing data to rake accuate asessmerts ard fadlitate agecsionmaking.

The results of this research have tremendouss gnificance to the Providence Fire
Depatment and the Providence Department of Conmunications n tems of how
firegroundtactical radio chrameds will beincorporated nto the Providence Fire
Depatment. This research provides factsard recanmendatonsthat will assist the Fire
and Communications Departments in decding how best to implemert the recessary
changes asociated wth usng firegroundtactical radio chames. This reseach nay also
be sgnificant to other fire departments in regardsto undestanding the firefighter safety
implications ofradio chramels that ae rot monitored by trained dispatclers.

LITERATURE REVIEW
National Standards and Recommen dations

The lterature review identified several Nationd Fire Rotection Assaiation
(NFPA) sgardardsthat adiresed radio canmunications n the fire service. NFPA
Sandad Number 1500, 1992 Hition, entitled "Standard on Fre Department
Occuyationd Sfety ard Heath Program,” stated n Chapter6-1.6 hat "Thefire
department shal egallish ard ersurethe mainterance d a fire dispatchard incident
communication systemthat nmeetsthe requirements of Section 3-6 of NFPA 1561,
"Sandad for Hre Department Incident Management System™ (NFPA 1500, 1992, p. 20).

NFPA 1561, 'Sandad for Fre Depatment Incident Management System,” 1990
Edition, aldressed communications n Chater3-6. Chater 3-6.4 equired tha
communication systens follow a sgandardized method of ranamitting emergency
messages ard notfications ofimminent hazardsto al levels of the canmand sructure at
emergency scenes. Chapter 3-6.5 reuired the fire dgpatment to establish gandad
opeaating procedures (SOPs) for communications"operatas' and "dispatclers' to
"provide supportto emergency incident opeaations' (NFPA 1561, 1990, p. 8)Theterms
"opeator,” "dispatcher,” and "provide supportto” were na further defined.

NFPA Sandad Number 1201, 1994 Hition, "Sandad for Developing Fire
Protection Services for the Public,” addressed fire service communications
comprehensvely in Chater 16. Fire departments mug provide a "reliable
communications ysteni' that canplieswith NFPA 1221 (NFPA 1201, 1994, p. 16)All
field units available for dispatchto emergencies mug beradio equipped ard caale of
congant communications with dispatcters (NFPA 1201, 1994, p.17)All chief officers
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and company officers mug be provided with aportable radio while assigned to
emergency duty (NFPA 1201, 1994, p. 17).

Chapter 16-5.3 of NFPA 1201 s$ated tha "Sufficient radio frequencies shdl be
provided to accanmodate tle qoerationd need of the fire dgpartment...based upon he
amount of radio traffi c that is anticipated...." (NFPA 1201, 1994, p. 17).

NFPA 1221, 'Sandad for the Maintenance and Use of Public Fire Service
Communication Systems" 1994 Hlition, further identified the components of a safe,
efficiert and reliable canmunicationssystem Chapter3-6.3 satedthat "A separate
frequency shdl beprovided for fire ground @mmunicationsfor jurisdictions or multiple
jurisdictions on tle same chamd receving 2500 ormore alarms per year or where
multiple jurisdictions share a common radio frequency” (NFPA 1221, 1994, p. 20).
Chapter 3-4.1.5 sated that "Radio dispatchchamds dal be separatefrom radio
channds used for routne or fireground @mmunications' (NFPA 1221, 1994, p. 19).

NFPA 1221 4so addressed the subject d communicationsoffice saffi ng.
Chapter 2-1.8.1 sated that communicationscerters haadliing more that 600 darms pe
year shdl have a sufficient nunber of opeatorsto

affect the pronpt receipt and pro@ssing of and request for fire degpartment
services as follows: (1) Ninety-five percent of darms shdl be answered
within 30seconds and in no @se shdl theinitial opeator respone to an
alam exceed 6Cseconds (2) Thedispatch of the approprate fre services
shdl be made within 60 secondsafter completed reept of anenergency
alarm (NFPA 1221, 1994, p. 8).

Supevisory pesonnd assigned to the communicationscerter would be over ard
abovethese requirements.

The peaformance-based daffi ng requirements of the 1994 Hlition of NFPA 1221
were a departure from the 1991 Hlition, which required aminimum of two dispatchersto
be on duy for jurisdictionshandling more than 600 reponss, plusoneadditiond
opeaator pa 20 ncomngalarms pe hour, gusan opeator for tranamitting alarms to
stations plusan opeata for thetactical radio channds, plus supeavisory pasonnd
(NFPA 1221, 1991).

Collectively, the NFPA standards nfluencedthis research byproviding a
comprehensve ard integated franework for the opaationd requirements of an effectve
radio canmunications ystem

Two major publications were also found ha addressed radio communications n
thefire service. Holt, in 1991, wote a book aldressing the management of fire
communications ystems Holt acknowedged the critical role tha dispatchers phy in
regardsto firefi ghter safety. He emphasized the need for improved dispatcher slection
and training ascritical elemerts of aneffective energency communications ystem Holt
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recommended ddailed opeating procedures and ecific training to hdp dispatchers
maintain control of the radio nework during critical phases of emergency incidents.

In 1989, $ahn wrote abook on fie service radio systems. Spahn's book foaised
primarily upon he hardware and technologcal aspectsof radio canmunications
However, hedid gate that monitoring incident-relatedcommunications was animportant
function of dispatcters.

While units are canmittedto incidents, the [dispatch office mug be alert
to aid unitsin communicating with each dber. Often the roise level
asociated wth the gperation of heav firefighting ecquipment makes it
diffi cult for other pasonnéd in thefield to hear another unit or peson
callingontheradio. It istheduty of dispatchto fadlitate trese
communications Often dispachers have been the ony individuals
capable of hearing a feelle cry for help from a portable unit [emphasis
addel] (Soahn, 1989, p.18).

The writings of Holt and Spahn influenced this research by provding historical
and bakground nformation on fre degpartment communication systems The® books
were the only major worksfound hat focused on fre service radio communications It
was notable that neather author gecifically recommended or discussed the need for
fireground tanndsto bemonitored by digpatch pesonnd.

Firefight er Casualties Related to Communic ations

A literature review was aso condwctedto atienpt to idertify doaumened @ases
where firefi ghters have been killed or injured unde circumstances where a radio
communications failire was found b bea contributing facta.

The ealiest doawmented ca® where adio canmunications was implicated in a
firefi ghter casudty was in Syracuse, New York, in 1978 (mers, 1978). Four
firefi ghters died in athree-story wood-frame apartment building when fire erupted out of
a wid space trapping themon tre thrd floor.

Approximately 16 mnutesinto the fire a weak ralio transmission, "Help me,"
was recorded on he"Master Fire Contol Tap€' at the Syracuse Fire Department dispatch
office (Demers, 1978, p. 24).There was no indication that anyoneon the fireground or n
the dspatchoffice heard the message. Approximately oneminute hter, a £cand
trangmission was recorded: "Help, hdp, hdp, static" (Deners, 1978, p. 24).This
trangmission was appaently not heard by any fire personnd on te sceneor in the
dispatchoffice. However, an ob®rver with ascannea reported to afire officer on the
scenetha heheard aradio trangmission, "Help, hdp, hdp, third floor attic" (Demners,
1978, p. 25).It was not clear what action was taken in respong to the information
provided by the observer, buta second darm was not called for another 16 mnutes (33
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minutes into thefire), and thefirst of the fatalities was not discovered unil about4
minutes after the second darm was called (37 mnutes into thefire).

Among the mog well-documented cases of acommunications failire contributing
to firefi ghter fatalities, wasthe July 1, 1988, fre at Hackensack Ford in Hackensack,
New Jersey. In 1988, Hem wrote the NFPA investigative report on the Hackensack fire,
detailin g the circumstances that led to the deatts of five firefighters whena bow-string
truss roof wllapsed & afire in an auto dealership.

Approximately oneminute lefore the roof cllapsed, the IC ordeed ove the
radio for companies opaating on theinterior to "back your ines out' (Klem, 1988, p.
43). This message was not acknowledged by any of the companies opaatingon te
interior of the buiding, nor was it acknowledged and/or repeated bythe dspatch enter.
When thecollapse occurred, three firefighters in the building were pinnad by fdling
debris. Two other firefighters were alde to esape into anadacer tool room

Approximately three minutesafter the roof collapsed, radio calls for hdp were
made by the two trapped firefighters who escaped into thetool room These calls initially
went unanswvered by ether the IC or the fire alarm dispatclher. However, the cals were
heard dearly by avilianswith scanna's who were monitoring theincident and were
recorded on te dispatchoffice's tape recorder. Some listeners even called the dispatch
center onthetelephoneto inform the dispatcter of the trapped firefighters. By the time
the IC became aware of the calls for hdp, an dfective rescue effort could notbe mounted
to save thetrapped members.

In 1988, Bemers wrote about the Hackensack fire, concluding that a "major
contributing facta™ resulting in the firefi ghter death was the "lack of efective
fireground @mmunications boh on the fireground and bdween fireground ©@mmande's
and fire headquaters..." (Demers, 1988, p. 1).Demers andyzed the sequence of
communications nade by the trapped firefighters, which exended over a 15 minute amwl
50 scond peiod.

Among the points Demers made was that Hackensack's single radio channd was
inacequate to prform al the funcionsexpected ofit, including dispatchng apparats,
fireground opeations recallof off-duty personnd, and emergency medical calls.
Demers cited numeroustimes when the dispatcher "over-rode' the radio trangmissionsof
fireground unts, including urgent requests for hdp by the trapped firefighters (Demers,
1988, p. 15).

The New Jersey Bureau of Hre Safety (1989), #s0 investigatedthe Hackersack
fire, ard like the aher investigatars cited najor canmunicationsproblems as a
contributing facta in the firefighter death The Bureau audited the radio
communicationstape ard discovered thet approximately 50 percent of all radio
communications nade at the Hackensack Ford fire, were never acknowledged. The
Bureau recoimended thet all fire departments in the Sate d New Jersey edalish a
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minimum of two separate adio chamels © asto pamit the dspatching function totake
place m a clamel other thanthe ane being usedfor fireground @mmunications

The Memphis Fre Department witnessed two recen fires where canmunications
problems played arole in firefi ghter fatalities. Smith (1993), wote aboutan internal
investigation by he Memphis Fire Department into achurd fire tha occurred on
Decentoer 26, 1992, m which awood-tuss roof collapsed killing two firefi ghters. Crews
at the scene were operating on afireground dhannd tha was not bang nonitored by
dispatch pesonnd.

Upon arival, aBattalon Conmande attenptedto contact first-in units by radio,
but was unale to do ® dter repeated atempts. The Conmander, bdieving his portable
radio to bemalfunctioning, physically went to check on tle progess of companies. The
collapse occurred shortly thereafter. When thecollapse occurred, the Commande again
attenptedto contact adher units on the sere toadvise themof the stuation, and again
receved norespons.

Among the recanmendatobns of tke investigation teamwere bettertraining of
company officers and actng compary officersin incident command, an increased
emphasis on fireground ©@mmunications the recording of fireground @mmunications by
the dspatchoffice, and the dispatch of aditiond command personnéd to working firesin
commercial occupancies or large sructures.

Routey (1992), hvestigatedthe Memphis churdh fire for the United SateskFire
Administration (USFA). Routley also found hat communicationsproblems contributed
to the firefighter death cancdudingthat the Batialion Commande was undole to drect
opeaationson thefireground dannd. Routey cited the fact that fireground ralio
chames in Memphis are reither repeated nomonitored by the canmunicationscerter,
asoneprobkem area. Appaently, the failure of some company officers and actng
officers to monitor the radio and/or hear the radio ove ambient noise, dso contributed to
the canmunications dffi culties.

In 1995, Chubbrd Cddwell wrote aboutthe April 11, 1994, fie at the Regis
Tower in Memphis, a which two firefighters died. Thefire occurred on e ninth floor of
an deven dory fire-resstive highrise building. Thefirst firefightersto arive on thefire
floor were quickly in peil for anunber of reasons induding a decision 1 take the
elevator to the fire floor, an hygerical and violent male victim, and the occurrence of a
flashove in theroomof origin.

Conpanies on the scene were opeaating on an unrgeated fireground diannd. At
onepoint a firefighter (who was laterto die) made a riesof four urgent radio
tramnsmissions attenpting to communicate wth his compary officer. The® transmissions
were apparently made inadrertertly on the dspatchchamd, notthe fireground diannd.

The IC was monitoring the fireground dannd usng his portable radio, while at
the same time attenptingto nmonitor the main dispatchchame usng the nobile radio in
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his vehicle tha was serving as the Command RPog. At the time these urgent
trangmissions were made, the IC was away from his vehicle, and thushedid nothear
them The tarsmissions were head by a dspatcter nonitoring the dspatch frejuency,
but no further action was taken by the dispatcher to informthe IC that a member may
have been in distress.

In 1990, Imer wrote about his investigation of afire at the Blackstock Lumber
facility in Seattke, Wasingon, onSeptember 9, 1989. Thefire claimed thelife of a
Seattk firelieuerarnt. The leuterant had advanceda handline nto an exposure buiding
with another firefighter when condtionsrapidly deteiorated After tryingunsiccesfully
to find ther way out, the officer began callin g for hdp on hs portable radio. Asthe
officer got low on ar, hepassed theradio to the firefighter who dso transmitted rgpeated
requests for hdp. Noneof these requests for hdp were heard by the IC, other personnd
on the <ere, orby dispatch grsonnd. However, the trangmissionswere heard by peple
in the area who were monitoring the incident with scanne's.

The frefighter was alde to meke his way close toanext where he cdlapsedard
was eventudly rescued. At the time the firefighter was rescued, hewas incoheaent and
no onerealized that the lieutenant was Hill in the building. The lieutenant ultimately died
of "inhdation of produts of combugion” (Isner, 1990, p. 33).

The firefi ghter subsequently reported that when he was callin g for hdp ove the
radio he cauld hearthe dspatclers providing "move-up" information t companies that
were relocatng, so heknew that the radio was working. Isner conduded that the radio
was not on the normal fireground diannd, Ince no oneat the scene heard the requests
for hdp. He dso conduded the radio was not tranamitting through the repeater, without
which the portale radio cauld not have been kad bythe dspatch enter.

In 1993, Rouey wrote abouta USFA investigation into the deatts of two
firefightersin Attston, Renngylvania. The firefi ghters were opeating a handlineinsde a
commercial building when the floor mllapsed. Routey cited thefact that the interior
crew did nothave a portble radio with which to communicate wth the IC asa
contributing facta in the deatts.

Routey (19913, investigatedthe East Bay Hills fire in Oakland, Cdifornia. An
Oakland Fire Department Battalon Chief was oneof 25 deatls that resulted from this
wildland-urban interface fre. Routey found hat the communications ystembeing used
by the Cakland Fire Department was completely inacequate. Oakland used a sngle radio
channd for bot dispatchard energency opeations Although a ladkup channd was
available to handle all other radio traffic during an emergency, dl six darms at the East
Bay Hills fire were opaating on the main channd. Theresult was that units were
routinely tranamitting over each dber, blocking effective communications

Another communicationsproblem tha Routey cited a theEast Bay Hills fire

occurred when command officers switched momentarily to the backup dhannd for better
communications The result was that while command officers were communicating on
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the backup channd, they missed critical opeationd information beng transmitted on tle
main channd. Rouley conduded:

Without effective communications it becane anundrectedard
uncoordnated guation, with companies doing whate\er they could to
provide for their own safety and evacuate residents in the pah of the fire.
It was during this period that the Battalion Chef was lost.... The radio tape
indicatesthat he may havetried unsiccesfully to conmunicate adate as
1222 hoursgpproximately 30 minutesafter hs last succesful
communication [with the Qperations Chef] (Routey, 1991ap. 76).

Routey (1991b), &0 investigateda fire in Brackerridge, Renngylvania, in which
four firefi ghters were killed when afloor mllapsed. Communicationsproblems were
acain implicated Several conmmunitiesshareda canmon primary radio chame, which
becane overloaded with incident-relatedcommunications dispatchtones ard other
routinetraffic. Because of the heawy traffic, oneof the nutual-aid units decded to
switch to a tactcal chamel, esentially cutting thenselvesoff from communications with
the IC and ohers opeaating a the scene. This unit, which was opeaating a handlineinsde
thefire buiding, was unawvare of reports coming from other units a the scene tha could
have warned them that a dangerousstuaion was developing.

Routey condudel that as a general safety rule "It is extremely important [for an
incident commande] to maintan communications wth all units on tre fireground,
particularly units assigned to interior pasitions... All tactical communications nust be
monitored by designated mdividuds in the conmand sructue" (Routey, 1991b, p. 24).
Routey also dted the dud function polce-fire dispatchers asinacequateto effectively
manage a major incident.

Chubb (1992) rnivestigateda fire that accurred & the Indiangpolis Athletic Club
in Indiangpolis, Indiana, on Februay 5, 1992. Two firefi ghters were killed and four
serioudy injured dter fire erupted froma conceakd pae. Chubb dted anunber of
communicatonsrelated factos ashavinganimpact o the autcome of the fire. The first
was the factthat Indiangpolis had implemented anew 800 MHz trunked radio system two
weeks before thefire. Lack of familiarity with the system by dl members contributed to
the canmunicatonsrelatedproblems observed during thefire.

Second, afire captain was serioudy burneal when heremoved his gloveto actvate
the emergency-distress darm on his portable radio. Chubb onduddal tha the buton for
the emergency-distress alarm was virtualy impossible to activate wth a doved hand,
particulary given the fact thet radios nug beconceakd n podketsor unde praective
clothing to protect temfrom the hazards of firefighting. The captain dso attenptedto
verbdly request assistance usng his poriable radio, butthese attempts were unsiccessful.

Third, the IC's request for asecond darm was ddayed while another darm was
dispatcred Then after the soond darm request was received, there was a seven-minute
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dday in proessing it. Chubbattributedthis deay to lack offamiliarity with the rew
computeraided dgpatch gstemand/or new procedures.

In 1995, he Bureau of Land Management (BLM) investigateda wildland fire that
took thelives of two firefightersin Kung ldaho. The investigationteamcitedthe lack of
acequate communicationsasa sgnificart facta in the ceatls. The dead frefighters hal
been opeating in the pah of arapidly moving fire. Their radio was not equipped to
communicate wth the IC, and the IC as well as other officers on the scene were unale to
warn them of the approahing peil.

In 1991, Roato wrote aboutthe June25, 1990, wdland fire in Tonto, Arizong
where a conmunications bre&adown was cited as a major facta in the deatls of Sx
firefighters. Fire crews from different agencies opeated ortheir own frequencies, ard
could notcommunicate wth each dter. In some ca®s fire crews could noteven
communicate wth their supervisors The lck ofcoordnation, and the fact that there was
not a sngle frequency thatall crews could canmunicateon, contributed to 11 frefighters
being trapped in acanyon, 6 of vinomdied.

Findly, Routey (1995),investigatedthe February 14, 1995 fie in Attsburdh,
Penng/lvania, tha claimed the lives of three firefighters. During a critical period in the
fire, four firefi ghters ran outof ar and becane dsoriented n the kuilding. One
firefighter was locatedard removed by other personnd. Although only semiconscious
therescued firefighter reported that other members were Hill inside.

Over the next few minutes, confuson developad as to howmany firefi ghters were
actwally missing, ard how many had been recued. The @nfuson led to the erroneous
condusgon that all members were accounted for, when in fact thethree firefighters were
still lost in the building.

Routey cited communicationsproblems as a contributing factor in the failure to
realize that three members were gill missing. Pittsburgh's fire department and
emergency medical rviceswere separate nunicipa departments that routindy
respondel to fires together. Each @partment operated on etirely separate adio
chamds. Direct ladio canmunications betveenenergency medical personnd and the
fire department IC was not posible. This arrangement contributed to theconfuson &
emergency medical pesonnd relayed messages throudh their dispatcher, to the fire
dispatcher ard ultimately to the IC aboutwho was missing and who hal been rescued.

Collectively, the writings of Demers, Klem the New Jersey Bureau of Fre
Safety, Smith, Routey, Chubb ad Cddwell, Isner, Chubb, he Bureau of Land
Management and Rostto, provided afactuwal founddion for the linkage of firefighter
safety to effective fireground @mmunications aswell aseviderce d the mnvease: the
failure of fireground @mmunications ha contributedto doamentedcassof firefighter
deatls ard injuries The® witings alo show the level to which the fire service has come
to rdy upon raio communications
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PROCEDURES

The research proedure used in pregparing this pgper began with aliterature review
at theLearning Resource Center (LRC) & the Nationd Emergency Training Center
(NETC) in Octobe of 1995. Additiond literature reviews were condiwctedatthe
Providence Public Library in Providence, Rhodelsland, & well as the author's peasond
library between October, 1995 ad Jnuay, 1996.

The literature review focused on wo ecific areas. Frst, asearch was made for
authoritative sources tha addressed fire service communications This seach was
interded to dertify natondly acceped sandards orrecanmendatons aldressing fire
service canmunications ystems Seoond, an attenpt was nmadeto idertify and catabg
doaumented ca®sof firefighter death orinjurieswhere canmunicationsproblems were
implicated

Interviews were condiwcted wth Kathy Gerstner, a research ecalist for the
United SatesFre Administration, on @tobe 4, 1995;Joseph R. Rchardson, Deputy
Directa of Communicationsfor the City of Providence, on Gctobe 30, 1995and Anne
Quinterno, Administrative Assistant to the Mayor of the City of Providence, Vincent A.
Ciand, J., on Februay 7, 1996.

Alfred F. Bertonani, Fire Chief in North Providence, Rhodelsland, and a37-year
veterlnof the Rrovidence Fire Department, was interviewed on anuay 12, 1996, gain
a historical perspective on how radio canmunications hae affected fire dgpatment
opeaationd actvities

Division Chef Richard B. Arwood, of he Memphis Fire Department, was
interviewed ove thetelephoneon Cctobe 31, 1995concgerning the two Memphis fires
cited in the pgper. John A Reardon, aretired Detroit firefighter, was interviewed ove
the telephoneon December 13, 1995, bhoutradio communication probéms in the Detroit
Fire Department.

David P. Demers, P.E., was interviewed ove the telephoneon anuary 23, 1996,
to obtin additiond information on he Syracuse and Hackensack fires. J. Gordon
Routey was interviewed ove the telephoneon anuay 24, 1996, n regardsto the many
investigationshe has condwcted nto firefi ghter deatkfor the USFA.

Two aurvey indruments were developed. Thefirst survey indrument, called the
"Questionnare to Chifs, Cgptainsand Lieutenants' (see Appendix A), was given to dl
126 officers of the Providence Fire Department. The purpo® of this survey wasto ad in
detemining if the radio canmunication system n use in the Rrovidence Fire Department
was opeationdly adequate. Of the 126 sirveys, 100 (79 pecent) were completedarnd
returned.

The second survey indrument, which was called the "Radio Conmunications
Survey," was designed to examine the experience of aher fire dgpatments across the
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county in regardsto radio communicationssystens (see Appendix B). A number of
speciic questionswere posd including: whetter the fire degpartment opaated ora
single radio channd or multiple channds; whether any unnonitored channels were used;
what pecadions were taken when ugng unmonitored chames; ard whether the
department ever experienced afirefighter casudty either as aresult of aradio chanrel
beingtoo bug, or dueto the lack ofmonitoring by dispatch pesonnd.

Survey answers were cross referenced by denographic information éoutthefire
department (popuktion erved, grographic area, pad, combination or vdunteel) aswell
asactvity level, asmeasired by the annud nunber of responss.

Both survey ingruments were field tested on snall groups, and improvements
made prior to actwal distribution. The "Radio Communications $irvey" was given to 21
students in the Executive Planning class d the NFA between Odober 2 and Odober 13,
1995. It was aso mailed outto fire departments listed on he NFA's Meropolitan Fre
Department list, and fire departments in the metropoltan Providence, Rhodelsland, and
Bogon, Massachusetts aras A total of 224 surveys were handed or nailed out 158
surveys (70.5 pecent) were completedard returned, including responses from al but
three dates, Delaware, Indiana, and Wah. Further demographic information éoutthe
responding departments is provided in Appendix C.

The datafrom both surveys were entered into arelationd datalase (Paradox 4.5)
and aralyzed The esults were thentatlulatedand ertered into a canputeiized
spreadheet Quattro Pro 5.0 forWindows) and ugd to hdp answer the research
guestions

Limitations

This research was limited by anunber of factorsandassumptions. Thefirst
assumption was that al surveys would beanswvered honetly by pesonswith enouch
knowledge to complete tlem This asumption apeasto have been flawed On the
"Rado CommunicationsSurvey," three fire departments with doaimented cases of
communicationsrelated fataties respondel that their department had nd sudained a
communicatonsrelated njury or fatalty. This Stuation cals into quetion the
approprateres ofusng a survey ingrument to gather information which may be
sendtive in naure to the departments involved.

Furthermore, fire departments that have sugained recent line-of-duty desths may
beinvolved in litigation, unde threat @ litigation, or oherwise be disindined to respond
to urveystha would involve theincident. The result in terms of survey responss would
be a nunerical bias in favor of dgpartments who have not susained arecen fatality.

The popuhktion smpled by the "Radio Conmunications Sirvey" was by no

mears a representative sample of the fire service n the United States It was nunericaly
biased in favor of pad, professiond fire dgpartments from metropolitan areas.
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In hindgght, the "Rado CommunicationsSurvey" instrument was flawed becase
it asked éoutcommunicationsrelatedcasidties, ard for information aoutthe existing
radio system n each fie department. However, it did notak whetlrerthe exsting radio
systemwas in place wienthe canmunicationsrelatedcasidties ocairred. It was
therefore na posible to drav comparisonsand condusonsabouttheradio systems
being used byfire departments that repoited acommunicationsrelatedcasidty, snce t
was notclear vhat ystemwas in place at th time the asuakiesocaurred.

The author was limited during the literature review in identifying doaumented
ca®sof firefighter death ard injurieswhere canmunications was a cantributing factar.
This limitation occurrel becaise mog atticlesard reports on firefighter deatls ard
injuries focused on tie more obviouscauses of death, such as roof wllapse, asphyxiation,
disoriertation, acoungbility, falls, etc. Communicationsrelatedproblems were often
ignored, or nentioned as a footnote (Demers, 1978).

Accordingto Kathy Gerstner (persond communication, Cctobe 4, 1995), vino
tracks firefighter fatalities & the USFA, he USFA dbes ot track al of the factas that
contribute to afirefighter's death. Rather, the USFA tracks only the principle cause of
desth, such as heart atack, falls, smoke inhdation, or bulding collapse. The absence of
contributing factor information was another limitation upon he author's ability to identify
communicatonsrelated fataties.

Definit ions

CHANNEL The rm "channd" as used in this research refers to a sétingon a
radio, regardless of whether or notthe "channd" is Smplex, dugex or trunked.

SMPLEX  The tem"simplex' asusdin this research rdersto a radio
channd that uses asngde radio frequency to boh broalcast and receive.

DUPLEX Theterm "duplkex" as usd in this research refers to a radio channd
that usestwo separate radio frequencies, oneto trarsmit, ard the aher to receve.

REPEATER A repeatercongsts, at a nmimum, of a radio recever ard a
tramsmitter. A radio signal is receved on onefrequency bythe receiver, ard then
rebroadcast over a new frequency, usudly at much increased grengh. A nunber of
recevers can bedocaed hroudhouta geographic areato ensurethat a radio trangmission
made anywhere within the area will be able to reachat leas one receiver. Repesters are
used with dupkx radio systems to increase the range of portable and nobile radios.

TRUNKED A trunkel radio system is a complex communications ystemthat
functionsmore like a wireless telephonesystem than atraditiond radio system. With a
trunked system, achannd settingon a adio does notcorrespond drectly to paticular
radio frequency. Ratter, eah chamd settingis referred toasa "talk group.” Persons
with radios set on the same "talk group” are able to communicate wth each dter. When
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a wser wishesto £nd a nessage ove the radio, the yyssemauomaticaly selectswhich
frequency the particular message will betramnsmittedon. The architectue of the g/stem
enaures that listeners on the same talk group will then receve the message, regardless of
which radio frequency is actwally usedto trarsmit the nessage (McMillian 1991).

RESULTS

1. I's the exsting sngle radio channel used by the Providence Fire
Department adequate given the volume of radio traffic that the system
is expected to handle?

Accordingto Chapter 16-5.3 of NFPA 1201, 'Sufficient radio frequencies shdl be
provided to accanmodate tle gperationd need of tre fire dgpartment...based upon he
amountof radio traffi c that is anticipated...." (NFPA 1201, 1994, p. 17).

Chapter 3-4.1.5 of NFPA 1221 reuires that dispatchchames beseparatefrom
channds used for routne or fireground @mmunications (NFPA 1221, 1994, p. 19).
Chapter 6-3.3 ges even further, requiring fire departments with ove 2,500 #&arms per
year to provide a sepaate freground ralio communicationschamd (NFPA 1221, 1994,
p. 20).

The Providence Fire Department routingly respondsto ove 36,000 mcidents
annudly, usng asngle radio channd for both dispatchard fireground @mmunications
Thus the existing radio system in use by the Providence Fire Department does not
comply with NFPA requirements regarding the need for nultiple radio channds.

The survey of Providence Fire Department officers indicatedthat 65 percent (65
out of 100) bdieved the existing sngle-channd radio system was not meetng their
needs (See Table 1 end Hgurel.) Seventy-eight percent reported that they have had to
wait to trangmit a critical radio message while the radio was tied up wth radio traffic not
relatedto the incident they wereat. (See Table 2ard Figure2.) Theterm "critical" was
defined as when lives were in jeopady, or poentially in jeopady. Fifty-seven pacent
reported that the inability to tranamit a critical radio message occurred to them persondly
more than once or twice ayear. (See Figure 3.) A full 94 pecent of officers bdieved the
use of additiond radio channds will improvecommunications with the remaining 6
percent reporting that additiond channds will nather improve nor hamper
communicatons (See Table 3ard Figure4.)

The Radio ConmunicationsSurvey indicatedthat 147 of 158 fie degpartments
surveyed, or 93 pecent, use multiple radio channds. (See Table 4.) In fact,ewely fire
department that respondel to the survey that handled more than 12,000 mcidents
annudly, used multiple radio channds. Also, dl surveyed departments that protect a
popuktion larger than 100,000, rported usng nultiple channds.
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The literature review into communicationsrelated dethsard injuriesdisclosed
that in the atemmath of tle Hackensack fire, investigatars cited the fact trat the sngle
radio channd was overwhdmed with traffi c as a mgjor contributing factor to the
firefighter death (Deners, 1988). A similar condudon was drawvn dter theEast Bay
Hillsfire in Oakland, Cdifornia (Routey, 19914a.

Table 1

Providence Fire Department Questionna ire

1. Isthe present radio system Yes 27
meethgyour needs? No 65
Not Sure 8

Figure 1

Is the present radio system meeting your needs?

Not Sure
8%

Yes
27%

No
65%
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Table 2

Providence Fire Department Questionna ire

2. Have you ever had to wait to transmit Yes 78
acriticd message due to radio traffic No 22
not related to the i ncident you were at?
How frequently? 3 Very Infrequent (<1 timein5 years)

18 Infrequent (once in1to 5 years)

36 Occasordlly (1 or 2 pe yean

13 Frequently (3 to 6 pe year)

8 Very Frequently (<6 times per year)
Figure 2

Have you ever had to wait to
transmit a critical message?

No
22%

Yes
78%

Figure 3

How frequently are critical messages being delayed?

407
3017
2017
1017 |
0.
Very Infrequent Occasionally Frequently Very
Infrequent Frequently
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Table 3

Providence Fire Department Questionna ire

3. Theu<= of additiond radio channds will 94 Improve Conmunications
0 Hamper Conmunications
6 Neither

RESPONSES YEARS OF EXPERIENCE

Chiefs 12 Fire 89 5-10 3

Captains 20 Rescue 9 10-15 19

Lieutenant 68 Saff 2 15-20 48

Total 100 Over 20 30

Figure 4

Will the use of additional radio channels
improve/hamper communic ations ?

Hamper Neither
0% 6%
Improve
94%
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Table 4

Radio Communic ations Survey

Under 25,0000 100,00006 250,000 0 Over
25,000 99,999 249,999 500,000 500,000 Totals
FDs Respording 20 49 28 28 33 158
Use Multiple
Chanrels 17 41 28 28 33 147
Monitor All Chanrels 13 25 20 20 19 97
Use Unmonitored
Chanrels 4 16 8 8 14 50
Chanrel Overloading
Casualty 0 2 3 0 3 8
Unmonitored
Channel Casuality 0 0 0 0 1 1
Surveys sent/handed
out 224
Surveys returned 158
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In light of dl these factors the current radio system in use by the Providence Fire
Depatment is notacequae to handle the wolume o radio traffic that it is expectedo
handle.

2. Are there documented cases offirefighters being killed or injured
where the fact that radio channelswere too busy with other tr affic
was found to bea contributing factor ?

The Radio Communications Survey found hat eight fire departments, or 5
percert, experiencedcommunicationsrelatedcasidties where the factthat radio
channds were too buy with other radio traffi c was found b beacontributing facta.
(See Table 4.) In addition, o surveys reported that such probems had occurred in
neighboring fire departments.

The literature review disclosed two doawmented cases where overloading
problems occurred, with Hackensack beingthe most prominent. Demers (1988), dted
thefact tha the ande radio channd in Hackensack was overwhemed with radio traffic
asa cotributing facta in the deatls of at as two of the five firefighters. Conpettion
for "air time" had a"sgnificant impact aa canmunications wth the trapped firefighters'
(Demers, 1988, p. 15).This competition was both incident-related (oher fireground
communicationg ard non-ncident related (dgpatching, recal of off-duty personnd, and
emergency medical responses).

The East Bay Hillsfire in Oakland, Cadifornia, was another example where the
use of asngle radio channd was overwhelmed by the volume of radio traffic (Routey,
19913.

3. Are there documented cases offirefighters being killed or injured
where the lack of monitorin g of the radio channel by dispatch
personnd was found to bea contributing factor ?

The Radio Communications Survey disclosed only onefire department, or .6
percer, that reported sigaining a firefighter casidty relating to the lack of monitoring
by dispatch pesonnd. (See Table 4.) However, the validity of these resultsisin
question dueto the fact that three fire departments with doamented cases of
communicationsrelatedcasidties (firefi ghters in distress calling for hep on
unnonitored or oveloaded radio channds) in the literature, reported on teir surveys tha
they had never sugained such acasudlty.

The literature review disclosed several cases where the lack of monitoring of
radio chames bydispatclers contributedto firefighter casidties. The Syracuse incident
investigated byDemers (1978), was oneexample. The Hackensack fire (Demers, 1988),
the Memphis churcd fire (Smith, 1993), he Regis Tower fire in Memphis (Chubb &
Cddwell, 1994), ad the Blackstock Lumber Conpany fire in Seattk (sner, 1990), ae
other exanpleswhere firefi ghters opeating on unnonitored radio chamneds attenptedto
use ther radiosto call for assistance withoutsuccess. While there may have been aher
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communicatonsrelated ssuesinvolved n each of th alovereferencedcaes had a
trained dispatcher been ranitoringthe crame that tre members were broadcasting on,
ard had the radio syssembeen dagnedto faclitate sich nonitoring, emergency
assistance could have been provided soone to firefightersin distress.

4. Do mogt fire departments that use multiple radio channels have
dispatchers monitor all fireground channdsthat are being usel?

The Radio ConmunicationsSurvey indicatedthat 147 of 158 fie degpartments
surveyed, or 93 pecent, use multiple radio channds. (See Table 4.) Of these, 97 outof
147, or 66 pecent, require that dispatch @rsonnd monitor fireground dannds whenever
they arein ue. Some variation was noted anongfire departments by popuétion srved,
with 76.5 pecent of depatments (13 outof 17) ®rvingunde 25,000 nonitoring all
channds, while only 58 pecent (19 outof 33) of dgatments with popuétionsof over
500,000 dil 0. (See Table 4.) Among cities the sze of Providence (100,000 ¢
249,999), 71.4 peent of fire departments (20 outof 28) nonitor dl radio channdsin
use.

Thus mod fire departments that use nultiple radio chames, have dispatclers
monitor dl fireground danndsthat are beng used.

5. What procedures do fire departments that use unmonitored
fireground tacti cal channes useso that critical messages (particularly
"Mayday" messages or building evacuation orders) are properly
tr ansmitted, received, acknowledged and aced upon?

The Radio ConmunicationsSurvey showed tha there are a nunber of proedures
used by fire dgpartments that operate unnonitored fireground ralio channds, to ensure
that critical messages are propely tranamitted receved, acknowledged and actedupon.
The mog common proedurenoted by dl 50 survey respondes that use unnonitored
fireground tannds, was to have the IC monitor and mordnate edio traffic on the
fireground thannd.

Twelve of the 50 fire departments (24 pecent) reported that their ICs monitor two
channds, the fireground dannd and the dispatchchamd. (See Table 5.) When
necessary, the IC isrequired to call over the dispatchchamd to requed a dspatcterto
make building evacuaion ordes or to declare emergency traffic on the fireground
chamd. The dspatcler would thenbroadcast the requested message ove the fireground
chamd.

Ten fire departments (20 pecent) reported usng auxiliary personnd on the
fireground © assist the IC in monitoring and controlling fireground ralio traffic. Four
departments reported tha they use a chief's aide for this purpog. Three depatments
reported that they use safety officers andthree reported tha other auxiliary personnd,
termed "communicationsofficers," "communicationscoordnaors” or "radio ades," are
usd.
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Table 5

Altern atives Used by Fire Departments Operating Unmonitored
Fireground Channels

Under 25,0000 100,0000  250,0000 Over
25,000 99,999 249,999 500,000 500,000 Totals
Total FDs 4 16 8 8 14 50
IC Monitors 2
Chanrels 0 4 2 2 4 12
Auxiliary Personrel
On-Scene 1 2 3 1 3 10
Aide 0 0 1 1 2 4
Safety Offi cer 1 1 1 0 0 3
Other 0 1 1 0 1 3
Emergency-Distress
Alarm 0 1 1 1 2 5
FF switches b
dispatch chamel 0 1 1 1 1 4
Emergency Traffic
Sigral Broadcast
over all chamels 0 1 0 1 1 3

IC Monitors without
backup or use of
Emergency-
Distress Aams 3 13 4 6 9 35

Note: Some fire dgpartments may use more than one recadion For exarmple, a fire dgpartment may use
anEmergency-Distress Aam as well as a &fety Officerto monitor the radio.
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Five departments (10 pecent) reported that they use "emergency-distress darms’
built into portale radiosasa nears of ersuring that ciitical messages are ot missed.
Thee ahms are tiedto a radio idertifier yystemthat, whenactvated, notfies the
dispatchoffice of exactly which radio isin abmm. The dspatchoffice can in turn identify
which company theradio is assigned to, and notfy the approprate IC that the canpary
has activatedtheir emergency alam.

Four dgartments (8 pecent) reported tha they have operationd procedures that
require personnd in distress at an incident scene to switch to the main dispatchchamd
and dechre their emergency directly to the dspatchoffice.

Three departments (6 pecent) reported that "Emergency Traffic" and/or "building
evacudion” type annourcements are braadcast over al radio channds by the dispatch
office. Quch aprocedurerequires an IC to contact the dispatchoffice over the dispatch
chamd.

DISCUSSION

Effective conmunication has always beeran mportant component of succesful
fireground opeations However, the moden fire service has come to depend hevily
upon ralio communications 0 much ® that eficiert operationsaswell asfirefighter
safety now d@end toa geat exent on how well our radio communications ystens
function.

The radio canmunication syssemused by tle Rovidence Fire Department has
historically had anexcelent record. Since its inception, the sngle-channd radio system
provided the department with good, réiable service. The unde-recognized role played
by the dspatcler ha beenciiticalto the sicces of the overall system

The dspatclersfunction within the ystemhas beerto dispatchapparatus,
maintan cantrol ard discipline an the ar, receve ard forward messages, prioritize
messages from several units all desiring to eak at the same time, and oherwise to
manage the radio ndwork.

Asthe gystemhas ewlved, the role d the dspatcher ha ewlved, toa point
where the dspatcheressentially functionad as a"backup” to the IC during fireground
opeaations Whenan ICatenptedto contacta wnit, ard the unit did not arswer, the
dispatcrers rok wasto gep n ard cantact that unit for the IC. When a unit attempted to
contact the IC, again the dispatcher was available toersure thatthe message was receved
and aknowedged.

The crtical importarce d the ole d a dspatcterasaninsurer” that fireground

messages are receved, is eMdert by looking at incidents such as Syracuse, Hackensack,
Blackstock Lumber, and Regis Tower fires. At these incidents, firefightersin distress
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attenptedto us their portable radiosto call for hdp, butfor varying reasonsthe
respective ICs were notaware d the firefighters peil untl it wastoo late.

The asistarce thet dispatclers in Providence were able to provideto ICs
opeaating a incident scenes, went beyond nonitoring the channd for distress messages
and facilitating message trarsfers. Dispatchersroutindy tranamitted enmergency
notificatonsard messages made building evacuation announ@ments, and condwcted
emergency roll callsto accountfor the safety and location of opeatingunits. Each of
thes lesplayed by tle dspatcler rvedto ease the burcen on helC, and improve
firefi ghter safety.

The e d the dspatcter asthe IC's "backup" may have been dmog inadvertent
at first, asan ougrowth of the factthat fireground opeationswere taking place m the
same channd bangused for dispatch. However, it soon kecane apparent that the role
the dspatcher coauld play during fireground opeationswas a major advantage of having
all radio caonmunications ononechamd that was nonitored. In fact, many of the radio
communications probeéms that occurred in other jurisdictions were unlikely to hgppen in
Providence because of the role that the dispatcter phyed wthin the g/stem

As the Providence Fire Department's us of, and rdiance upon, raio
communicationsgrew, so did the wlume d radio traffic. Thisreseach project ckaty
shows théat there is aneed for the present radio system to beupgaded to amultiple-
channd radio system.

The NFPA gandadscall for ssparate dspatchard fireground dannds for
systems the Sze of Providence's. The collective experience d the officers of the
Providence Fire Department was tha the Snge-channd system was not meetng their
needs Probably mod disconcerting was the fact that 78 percert of officers reported
having had to wait to transmit a citical message dueto redio traffic not relatedto the
incident they were at. This facta aloneisa ckar ndication that the gystemis
dangeroudy oveloaded.

The peril of an ovaloaded radio system was evident in boh the Hackensack and
Eag Bay Hills fires. Demers cited Hackensacks onechamd systemasbeang "totally
inacequate” Peners, 1988, p. 15), ad acontributing facta in at kas two of the
fatalities. Accordingto J Gordon Rouley (persond communication, Anuay 24, 1996),
the Oakland ralio channd at the East Bay Hills fire was "absolutely overloaded, o much
so that o effective communicationscould take dace’

It isimportart to recanize that there ae two categriesof messages that
contribute to raio syssemoverloading. The first cate@ry is incident-related nessages,
messages that pertain directly to the incident a which canparies are gperating The
second @tegory is messages that are notrelated to theincident. These include
dispatchng, routine radio traffic and oher incidents taking place smultareaudy with the
incdent of focus
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In general, the overloading of aradio channd dueto non-ncident-related
messages can beaddressed throudh the use of additiond radio channds. However,
overloading dueto incident-related nessages is, in large neasire, a matter of efective
radio discipline. Overdoadng dueto incident-related nessages will not be solved rrerely
by resortingto an additiond fireground dcannd. In fact,the reseacch sowsthereare
valid sfety reasonswhy multiple fireground dannds should notbe used & the same
incident.

A case in pont was the Brackenridge, Pennsgylvania, fire (Routey, 1991b), were
the deaths of four firefi ghters were attributed n part to the factthatthey were operating
on asepaate radio channd and dd nothear progess reports on the main channd tha
warned of worsening fire condtions

Another case was the Pittsburdh fire (Routey, 1995), vhere the use of different
radio channds by fire and anergency medical pesonnd contributed to confuson ove
who was missing and who was rescued. The confugon led to the erroneousconduson
tha all firefi ghters had been accourted for, when in fact three firefighters were missing in
thebuiding. Asaresult, no dfort was madeto initiate a saich for downed firefighters.

Undoubedly, a major incidents such as the East Bay Hills fire, it may be
necessary to ctorize an incident and u® multiple fireground dannds. However, such
incidents are realy the exception tothe mle. Generally, al units at the <ere reedto ke
abe to communicate wth each dter (BLM, 1995;Rosto, 1991;Routey, 1991b, 1993,
1995), ad the easiest way to accamplish this is to ersure that al tadical opeaationsat an
incident take dace m the same chamel.

Without prope radio discipline, fireground dannds can become overloaded with
incident-relatedtraffic jus aseasly ascombined dgpatclifiregound dannds. This, in
fact, ocurred in Detroit duringawarehous fire tha claimed the lives of three Detroit
firefightersin 1987 (.A. Reardon, pe@sond communication, Decenber 13, 1995).
Accordingto Mr. Reardon, @mmunications on tle fireground dhannd (which was not
monitored by dispatcters) were so nunerousthat it was impossible for the command pos$
to communicate wth varioussecta officers for an extended peaiod of ime. While the
communication probém at the Detroit warehou fire had no baring on te firefi ghter
deatts, it did create bgstical problems tha could hare had disastrousconsquences
unde the right set of crcumstances (JA. Reardon, pesond communication, Decenfer
13, 1995).

Problems with oveloading dueto incident-related ralio traffic mug be solved by
effective radio canmunication procedures and dicipline. The Hackensack fire is a good
example. The New Jersey Bureau of Fre Safety (1989), dted the fact that 50 pecent of
the messages trarsmitted at the Hackersack fire were never acknowledged. Besides the
obvioussafety implications of an undaowledged message, the result of an
unacknowledged message is often tha the message has to again berepeated, further
contributingto unneessary radio traffic.
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Besides unacknowledged messages, units at the Hackensack fire routindy
transmitted ove onearother, with more powerful mobile radiosoveriding less powerful
portable radios (Demers, 1988). Demers simplified the critical radio prodem in
Hackensack to ore poignant point. "There was awhole lot of talking, butvery little
communicating going on" (D.P. Demers, pesond communication, dnuay 23, 1996).

In this respect, RPovidence hasindeed been fortunate. By usng a sngle-channd
systemthat was nonitored by dispatcters, control ard discipline of the radio network heas
been naintaned. The ole d the dspatcler within sucha gystemcan beikeredto that
of a"traffi c cop," managing the communicationsintersection to keepghe traffic flowing
in an ordely fashion, and preventing gidlock.

The leseacch siowedthatthe failureto have dispatch pesonnd monitor channds
being used for fireground opeationsin other jurisdictionshas contributed to firefi ghter
casudties (Demers, 1978;Klem, 1988). The Syracuse fire (Demers, 1978), vas thefirst
reported case where civilians with scanne's heard firefi ghters in distress calling for help
over the radio, butthe IC ard dispatchers dd not There have been gikingly similar
occurrences in boh Hackensack (Demers, 1988), ad Satte (sner, 1990).

Requiring that dspatcters nmonitor all radio chaméds that ae beingusedis only
part of theequaion. Theradio system's hadware must facilitate nonitoring. This
usudly requires the use of adupkex channd with an adequae nunber of
receversrepeatess to ersure that poriable radioswill be heard a the dispatchoffice. The
use of asmplex channd was an issuein the Syracuse fire (D.P. Demers, pasond
communication, dnuay 23, 1996), ad & the Blackstock Lumber fire in Seatte (sner,
1990), where poriable radios smply could notreachthe dspath office on thechannd
being used.

Furthermore, dispatclers nug betrained in what to dowhenthey receve a
message such as a firefighter in distress. The Regis Tower fire in Memphis was an
exanple d a dspatcler heamngan urg@n message from afirefi ghter obvioudy in
distress, buttaking no acton in respon® (R. Arwood, pesond communication, Octobe
31, 1995). Accordingto Demers (persond communication, anuay 23, 1996), aamilar
problem occurred in Hackensack. Asfar asthelife safety of firefightersis concerned,
havinga dspatcler hearan urgn reques for hdp fromafirefighter in distress, and fall
to take approprate &tion, isthe fundiond equivalent of havingan unmonitored channd.
Said in arother way, a ladio chamd is notbang effectively monitored if the dspatcler
either cannot hear acritical distress message, or hers the message but does nothing.

Theresearch showed tha 93 percent of dl fire departments surveyed opeate on
multiple channds. Perhagpseven more dgnificantly, every fire department surveyed that
protectsa popuktion of nore than 100,000 pesons or respondsto more than 12,000
incidents annudly, uses multiple channds.

Of fire departments that goerate an multiple chames, 66 percert require that
fireground tannds be monitored by dispatch pesonnd whenever in ue. For
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communities the s ze of Providence (popubtion of 100,000d 249,999), 71.4 weent
require tha the fireground dannds be monitored by dgpatch pesonnd when in us.
Thus the clear mgjority of fire departments surveyed use multiple-channd radio systems,
and require dispatcters to nonitor fireground diannds when in us.

However, the use of multiple radio channds should notbeviewed as a panacea
for solving communication prodems in general, nor oveloading prodems in paticular.
The e d multiple chamés brings with it a whole hog of new communication problems
that @an createadditiond risks to pesonnd (Chubb &Cddwell, 1994;Isner, 1990;
Routey, 1991b, 1995).

At both the Regis Tower fire (Chubb &Cddwell, 1994), ad the Blackstock
Lumber fire (Isner, 1990), pa of the communication probéms involved the fact that
firefi ghters were tramsmitting distress messages on tlke wrong chame. At the Eas Bay
Hills fire, critical information was missed while command pesonnd switched off the
main channd and were talking on abackup dhanrel. In Fittsburgh and Brackenridge the
fact that mscere personnd at the same incident were communicating on more than one
channd contributed to firefighter fatalities (Routey, 1991b, 1995).Thus the use of
multiple radio channds is not a risk-free propostion.

The literature review disclosed that there ae o NFPA starndardsthat require
fireground tannds to bemonitored by adispatcher. NFPA 1561, Chater 3-6.5,
required that dspatchers "provide supportto” emergency incident personnd, and tha
dispatcrers be"trainedto furction efectively within the incident management systen’
(NFPA 1561, 1990, p. 8)The phrase "provide supportto” was not further defined in the
standad. However, theargument can bemade that it is impossible for adispatcher to
"provide supportto” units working at the scene on an emergency if he or dheis not
monitoring the crame thatthe cnscere wnits are Lsing

Of the minority of fire degpartments that do not have dispatclers nonitor their
fireground cvannds when in use, 70 pecent (35 outof 50) rgported that they take no
precations what®ever to awoid critical messagesbang missed other thanexpecting the
IC to nonitor the fireground diannd.

The dravback of reying solely upon a IC to nonitor afireground dannd, is
that there ae a nultitude of factas atthe sene d anemergency that ae canpeting for
the attention of the IC. Command decisonsmug be made, faceto-face ad celular
telephonecommunicationstake dace, réerence naterials nust be checked
accountbility doaumentation prepared, ard physcal observationsof condtionsand
firefi ghting actvitiesmug bemade. All of these accur unde ambient noise and gress
levelstha are less than ideal for listening to aradio.

The literature review disclosed nunerouscases where reliance upon heIC to hear
critical distress messagesresulted n messages beng missed. Whether we congder
Syracuse, Hackensack, Blackstock Lumber, or Regis Tower, ICsdid nothear urgent
distress calls from firefighters whose lives hurg in the kalance. Given the nultitude of
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factas affectingan IC at arermrergency scere, t Smply is unrealitic to expectthatthey
can dfectively monitor fireground dannds without assistance or backup.

This probkem is complicatedevenfurther in those jurisdictions where ICs are
required to monitor two channds, the fireground dannd and the dispatchchamd. At
the Regis Tower fire (Chubb &Cddwell, 1994), he IC was monitoring the fireground
chame on his portalbe radio, ard monitoring the dspatchchamed on his vehicle's ralio.
Whena firefighter n distress inadvertertly trarsmitted a message ove the dspatch
channd, the IC was momentarily away from his vehicle, and thusthe message was
missed. The firefighter in distress was oneof two firefi ghters who ultimately diedat the
fire.

In the aftermath of the Regis Tower fire, the Chief of Training for the Memphis
Fire Department, Richard B. Arwood, nvestigatedthe practicalty of requiring an IC to
monitor two chames (pesond communication, Qctobe 31, 1995). Chief Arwood
condudd that "It is physcally impossible for anyoneto monitor two channds at the
same time, let alonean incident commande at the scene of an emergency.” Chief
Arwood gated hehas proven thisfact epeatedy in field tegs.

The Radio ConmunicationsSurvey indicatedthat 10 fire departments, or 20
percert of those who do notrequire dispatchers to nonitor fireground diannds, use
onscene supportpersonnd to assist the IC with nonitoring responsbilities. Four
departments reported tha they used the chief's aide for this purpog, while three others
reportedthat trey ue the Sfety Officer.

However, both chief's aides and Safety Offi cers have other critical dutiesto
perform at incident scenes. While such aprocedure provides some level of redundancy
that may lessen the risk that a citical distress message will be missed canpletely, it will
do nohingto hdp maintain control and discipline over theradio chanrel, nor ensure that
emergency notficationsard building evacuation ordes are made clearly and
acknowledged.

Three departments reporied that they designate pecfic awiliary personnd at
incident scenes to monitor and control fireground ralio traffic. The names given to such
personnd indude"communicationsofficers,” "communicationscoordnators™ and "radio
aides," but the mlesasdescribed, ae tre functiond ecuivalent of having a dspatcter d
the incident scene to coordnate al onsere canmunications Theyprovide the necesary
redundancy in the system to ensure that critical messages are not missed, and & the same
time fulfill the vital "traffic cop" role.

The principal drawvback to having an ongene person mordnating fireground
communicationsis the likelihood of alapse between thearrival of first-in units, and the
arrival of the canmunications peson. Thefirst few minutes at the scene of an
enmergency are dtenthe nos hectc. Duringthis initial period, the communications
person will likely gill beresponding, or may be bug/ setting up a conmunications
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command pos. Withouta dispatcher nonitoring the fireground dannd during theinitial
phase, the ongene companies will be opeaating on an essentially unmonitored channd.

Five fire degpartments that opaate unnonitored fireground dannds reported that
they use emergency-distress alarms built into ther portable radios as a means of ensuring
that critical messages are notmissed. These darms address the mog critical
communication probém created byusng multiple chamds, that d ensuringthat an
emergency message from afirefighter in distressis receved.

However, emergency-distress alarms do notoffer a complete slution tothe
communications probéms created byusng multiple chameds. They donothing to hdp
maintain control of theradio channd, where units may be"talking ove™ oneanother and
competing for "air time." Emergency-distress alarms do notensure that emergency
notifications orbuilding evacuation orders will be made clearly and receved by al units.

In the aftermath of the Indianagpolis Athletic Club fire, there are sgnificant
guestionsabout the accessibility of portable radiosto activate anemergency-distress
alam. As presently designed actvation of the abm requires the firefighterto ranovea
glove and depress a small buton on heradio. Depending upon where theradio is worn,
it may also require that the praective coa be opened or puled up n orde to reachthe
radio. This can kadto firefighter njuriesaswell asthe inahlity in cetain cagsof
firefighters to beale to actiate thealarm. Thus while energency-distress alarms are of
some value, they are rot atotal solution tothe canmunicationsproblems associated wth
multichannd opeations

Four fire departments reported that their opeationd procedures require that
firefightersin distress switch fromthe fireground ¢annd to the dispatchchamd to
declare their emergency on amonitored channd. Such aprocedureis subject toa rumber
of limitations First of all, changing chamels may require a firefi ghterto compromise the
integity of his orhe protectve clothing to acces the chame selecta switch, ard
change channds. Secondly, such achange would betaking placeunde extremely
stressful condtions increasing the likelihood ha the radio may be set to the wrong
channd. Thirdly, such aproceduredoes not address the issue of maintaining control and
discipline on thefireground dhannd.

In summary, amultiple-channd radio system holds the key to reduangthe risk of
radio channd oveload for the Providence Fire Department. Having a dispatcher nmonitor
and oordnate canmunications on aifeground dannd provides a critical level of safety
for opeatingforces. Noneof the aternaives to monitoring afireground dannd by
dispatch pesonnd appears adequéae, with the posible exception of assigning onscene
personnd to manage fireground ralio communications All other solutions have
shortcomings tha result in firefi ghter safety being compromised. Nonecan adequdely
enaure that critical messages will be heard and acknowledged the way tha a dispatcher
monitoring the radio channd can. Furthermore, noneprovide the additiond benefit of
having a "traffic cqp" to make sure communications remain ordely and unde control.
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RECOMMENDATIONS

The Providence Fire Department and the Providence Department of
Conmmunications ioud implement a nultichannd radio canmunications ystemas
quickly as possble. The present angle-channd system is overloaded, and theuse of a
multichannd system offers to sgnificantly improveradio communications

The fire ard canmunications d@artments sould ensure that a dispatcher is
asignedto nonitor and manage radio canmunications on tle propod fireground
chamels wherever theyare in us. Once canmand is edallishedat a fre or other
emergency, al communications betveen BQC ard the incident scere should take place
over thefireground dhannd. This procedurewill provide a minimum level of safety for
opeaating personnd, and will eliminate tle reedfor command pesonnd to use the
dispatchchame to request additiond resources, which in turn would require command
to have to nonitor multiple channds.

A camprehengve canmunications SOP should bedevelopdal jointly between the
fire dgoartment and the canmunications d@artment to address the variousissues
involved in multichannd opeations Personnd from both dgpartments should beused to
research, develop, and write this SOP.

All dispatch pesonnd, as well as all linefirefighters, need to betrained in the
specific opaationd proceduresto beused with the multichannd system, as well as ther
respective respongbilities. One of the lessonslearned fromthe Indiangpolis Athletic
Clubfire was the importarce d training and familiarity with a radio canmunications
system before it is putinto use (Chubb, 1992).

Procedures and training should emphasize the need for dispatctersto take a
proactve role in managing radio canmunications Passive monitoring of the radio
channd is not enoudh to prevent congestion and oveloading. Overloading probkems are
not limitedto dispatchchamds, ard will occu onfireground dhannds if prope radio
disciplineis not enforced. Dispatcler training should specficaly address maintaining
discipline and cantrol of the radio chamd when nultiple units wish to communicate &
the same time unde emergency condtions as well as prope respon® to urgent messages
from firefightersin distress.

Additiond research is recanmended to detemine tre gotimal gaffing level at
BOC toersurethatall of the variouscommunicationsrelatedfunctionscan behandled in
accordance with NFPA sandads

The aly feasble altemative to havinga dspatcler nonitor the fireground
channdsisto provide an ongene communicationsofficer to control and manage
fireground @mmunications The ndividuds slectedto fuffill this vital role will require
specialized training and ome level of authority.
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The use of achief's aide or aSafety Officer to fulfill the role of an onsene
communicationsofficer is notrecommended, snce each of tlese postionsalread have
specific and essential responsbilities to fulfill at emergency scenes that are incompatible
with those o a canmunicationsofficer. The Fire Department of the City of New York
usesa Battalon Chief to fuffill the mle o "CommunicationsCoordnator" (Manud of
Fire Communications 1995). If the fire and communications d@artments optto rdy
upon an ongene communicationsofficer, further research into New York City's
experience is grongly recommended.

All onduy firefighters in Providence should beissued aporiable radio with an
emergency-distress alarm option. This radio should beconsdered pat of the firefighters
mandaory pesond praective equipmert (PPE), jug asare ®lf-contaned bregthing
appaatus (SCBA) and apeasond dert safety system (PASS) device.

The purpog of issuing a portable radio to each frefighteris notto fadlitate
routine communications but solely for use in the event of an emergency. Theimportance
of aradio to afirefighter in distress cannotbe overemphasized. A cursory examination of
theliterature review shows jus how valuable a poriable radio can beto a firefighter in
distress.

All protectve caatsin the Providence Fire Department should beretrofitted with
anexterior podket designed pecficaly to accanmodateportable radios A radio podet
will eliminate tke reedfor firefightersto wear the radio on he indde of ther pratective
clothing, and will make the channd selector switch and anergency-distress alarm more
accesible. This, in turn, will minimize the ne=d for firefighters to compromise their
protectve clothingin order to acces portable radiosto change chamels or actvate the
emergency-distress alarm.

Addtiond research is neeéd nto the relationship between frefighter sfety ard
radio canmunications The literature review reveakda tdal lack ofresearch into the
nexus offirefighter sfety ard radio canmunications Only onejournd article was found
tha even remotely addressed the subject Furey, 1990). Two bookswere found on rdio
communicationsissuesin the fire service, butndather focusedupon te firefighter safety
agect d radio canmunications (Hblt, 1991, Spahn, 1989).In addition, many of the
leading bookson firefi ghter safety gave little or nomention of e critical role that radio
communications pay in moden firefighter sfety (Brunecini, 1985;Dunn, 1992;
Internationd Fire Service Training Assocdiation, 1991;Norman, 1991).

Addtiond research is needdto foaus pecfic atertion on the canmunications
relatedagects of firefi ghter fataities. All too often the nog obviouscauses of
firefi ghter fatalities get the attention of nvestigators while the more subtle contributing
factorsare ignored. In thisregard, it is recommended that the USFA begin tracking al
contributing factas asociated wth a firefighter fataity, asoppo®d to merely the
primary catse of death
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Additiond research is needed to develop aporible radio gecifically for thefire
service. The exsting portalble radios have a rumber of limitations Mog are rot
waterproof, nor @nthey beeasly retrofittedto bewaterproof. This fact nakes it
necessary for the radio to beprotectedfrom our primary tool in extinguishing fires:
water. Inaccessibility probdems result, as radios mud be conceatdundeneath proective
clothing. Features such as the volume switch, channd selector, and emergency-distress
alamm, even whenaccesible, are dfficult to opeate wth a doved hand.

Accordingto J Gordon Rouley (persond communication, anuay 24, 1996),
radio manufacturers have concluded tha it is not financially worth the cog of
reseaching, developing, ard manufactuinga prtalde radio gpecfically for thefire
service. Tha bengthe case, it is recommended that the USFA undewrite aresearch
project to deelop a asign for an dfordable portable radio Pecifically for thefire
service.

Addttiond reseach is recanmended to nvestigate whether NFPA stardards
should indudearequirement that fireground dannds be monitored by adispatcher, or at
least by someonein addition o the IC. The NFPA should dso consder amending NFPA
1201 b indudearequirement tha poreble radiosbeissued to dl firefighters, notjust
chiefs and company officers, as a matter offirefighter sfety.

The aboverecommendaionsare made hunbly and respectfully, ever mindful of
the advice d Frark Holt: "Jug asno two energency communicationsare the same,
there's no fooproof plan for success in managing your anergency communications
system--only afool would suggest that such aplan were posible” (Holt, 1991, p. xv).
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PROVIDENCE FIRE DEPARTMENT

Questionna ire to Chiefs, Captains and Lieutenants

The following questionnare pertainsto the present radio system in use by the Providence
Fire Department. Please answer the following questions from your ovn pesond
experience. Please do notrely on events or experiences that happened to othersin
answering these questions

1. Is our present radio system meetng your needs Yes
No
Not Qure

2. Have your ever had to wait to tranamit a message at the scene of an emergency
tha you wnddered to ke critical, while the radio was tied up wth radio traffic not
relatedto the incident that you were at? (For purposs of this question, asume
the term critical meansthat lives were in jeopady or poentialy in jeopady.)

Yes
No

If you answvered yesto question 2, hen in your pesond experience how
frequently has such aproblem occurred?

very infrequently (less than one every five years)
infrequently (once every oneto five years)
occasondly (approximately once o twice a yan
frequently (3 to 6 imes per year)

very frequently (more than 6 imes per year)

3. Do you béieve the use of additiond radio channds would

Improve communications
hampercommunications
neither improveor hanper communications

4, Background.

Rank: Chief Officer
Captain
Lieutenant

Division Fire
Rescue
DOT/HQ/Saff

510 10 yers (Total service on Dept.)
10 to 15 yars
15 to 20 yars
over 20 years

Experience
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Department of Public Safety, Fire Department
"Building Pride In Providence’

VINCENT A. CIANCI, JR. R. MICHAEL DI MASCCLO
MAYOR CHIEF OF DEPARTMENT
JOHN J. PARTINGTON JOSEPH F. ERRICO
COMMISSIONER ASS'T. CHIEF OF DEPARTMENT

October 20, 1995

Dear Officer;

As part of acourse | am taking at he National Fire Academy, | am conducting a research project. | would
ask that you take afew momentsto fill out the accompanying questionnaire that asks some questions about
your experience and thoughts on our existing radio system. Please answer the questions from your own
personal experience. The questionnaire is being given to al officers in the department.

Thank you for your time. If you would like a copy of the results, please contact me at

Respectfully;
J. Curtis Varone

Battalion Chief
3rd Battalion, Group A
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RADIO COMMUNICATIONS SURVEY

1. Please answer the following questions about your fire department.
Populktion srved: Fully Paid
unde 25,000 Conmbinaion

25,000 — 99,999
100,000 — 249,999

Fully Volunteer

249,999 — 500,000 Rurd
over 500,000 Suburban
Urban

Geogaphic Location
Northeast CT, ME, MA, NH, NJ, NY, PA, RI, VT.
North Central IL, IN, IA, KS MI, MN, MO, NE, ND, OH, SD, WI.
South AL, AR, DE, DC, A, GA, KY, LA, MD, MS NC, CK, SC, TN, TX,
VA, WV.
West AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR, UT, WA, WY.

2. How many total responss does your dgartment handle annudly? (Please
indudeal fire department respongs including fire department emergency
medical respons if provided, hamat, service calls, false darms, etc)

IN AN SWERING THE FOLLO WING QUESTIONS, ALEA SE ASSUME THE
TERM "RADIO CHANNEL" REFERSTO A SETTING ON A RADIO,
REGARDLESS OF WHETHER THE CHANNEL IS A SIMPLE X (S NGLE
FREQUENCY) CHANNEL, DUPLE X (TWO FREQUENCY) CHANNEL OR
TRUNKED SYSTEM. WHEN COUNTING THE NUMBER OF CHANNELS, DO
NOT COUNT "TALK-AROUND" CH ANNELS THAT ARE PART OF A
DUPLE X CHANNEL THAT HASALREADY BEEN COUNTED.

3. Does your dgartment utilize multiple radio channds? (Yesor no)
4, If your answer to Question 3 was yes please answer the following:

a how many channds do you utlize in total?
b. how many channds are used for dispatching apparatus?
C. how many channds are used for fireground ortactical purpogs?

5. Does your dgatment utilize a separate"mutud aid" chame in adlition tothose
listed above in orde to communicate wth neidiboring departments?
(Yesor no)
If yes, howmany mutud aid channds does your dgpartment use?

6. Are dl of the radio channds used for dispatch, fireground, ad tactical purpos,
monitored continuougy by dispatch pesonnd when beng used?
(Yesor no)
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7. If your answer to Question 6 was no:
a. Plea® explain which radio chames are rot monitored by dispatclers:

b. What geps (if any) does your dgatment take to ensure tha critical
fireground messages (such as a"Mayday" message, or abuilding
evacuaion orde), are propely tranamitted, receved, aknowledged
and/or acted upon vihen usng unmonitored channds?

8. To the best of your knowedge, has your department ever had a firefighter killed
or injured & an incident scene where thefact tha the radio channd was too buy
with other radio traffic was found b bea contributing facta?

9. To the best of your knowedge, has your dgartment ever had a firefighter killed
or injured a an incident scene where the lack of monitoring of the radio channd
by dispatch pesonnd was found b bea contributing facta?

10.  What type of radio system do you opeate:

UHF

VHF

800 MHz trunked
other trunked
other

Please note that your department will not be identified by name in the research repott.
However, | ask your @mopeation in provding your department's name so tha dupicate
responses from the same department can beprevented.

Depatment:

Contact prson:

Telephoneor E-mail:
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Department of Public Safety, Fire Department
"Building Pride In Providence’

VINCENT A. CIANCI, JR. R. MICHAEL DI MASCCLO
MAYOR CHIEF OF DEPARTMENT
JOHN J. PARTINGTON JOSEPH F. ERRICO
COMMISSIONER ASS'T. CHIEF OF DEPARTMENT

Qct ober 31, 1995
Dear Chief;
The Providence Fire Departnent is in the process of upgrading our radio
communi cations system As part of a research project | amconducting for
the Executive Planning course at the National Fire Acadeny, please find
encl osed a "Radi o Communi cations Survey".

| woul d ask that you or soneone that you designate conplete this survey,

and return it to me at your earliest convenience in the pre - addr essed,
st anped envel ope provided. The information gathered by the survey will be
conbined wth information fromother fire departnments nati onw de. Your

departnment will not be identified by name or description. The conpil ed
information will then be used to conplete the research and hel p the

Provi dence Fire Departnent plan how to inprove its comunicati ons system
Thank you for your tine and consideration. If you would Ii ke a copy of the
conplied informati on, please nmake a note of that fact on the survey form
and i ncl ude your nane and address.

Very truly yours;

J. Qurtis Varone

Battal i on Chi ef
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RADIO COMMUNICATIONS SURVEY
Demographic s of Respondin g Fire Departments

Total urveysMailed 224

Total Surveys Returned 158 Respon® 70.54%
Population Srved Fire Department Area
Unde 25,000 20
25,000 b 99,999 49  Fully Pad 128  Urban 101
100,000 6 249,000 28  Conbinaion 29  Suburban 43
250,000 0 499,000 28  Volunteer 3 Rurd 11
Over 500,000 33
Geographic Respmses

Northeast 48 Unde 2,500 24
North Central 27 2,501 b 10,000 43
South 42 10,001 6 20,000 17
West 38 20,001 o 50,000 27

Over 50,000 32
Doesyour FD utilize
Multiple Radio Channels? Yes 147 93.04%

No 11

If your FD uses multiple channels

are all of your operational

channds monitor ed when used? Yes 97 65.99%
No 50
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